Substituted bisphosphanylamines as ligands in gold(I) chemistry -synthesis and structures
Introduction
Besides the challenges in synthetic chemistry, gold(I) compounds [1] were recently intensively studied for catalytic applications [2, 3] . Moreover, gold(I) compounds are also of interest for photophysical [4, 5, 6] and pharmaceutical [7] applications. Most solid-state structures and many molecular configurations of di-or multinuclear two-coordinated gold(I) complexes are influenced by aurophilic interactions [8] . These contacts, which were subject of many experimental [1] and theoretical studies [9] , have an energy gain of about 5-10 kcal per contact [10] . This energy is in the range of a conventional hydrogen bond.
Since Au(I) tends to have a coordination number of two with linear stereochemistry, it is well-suited to form linear rigid-rod structures including large rings and polymers [11] . Based on these considerations, we are exploring the possibility to couple a macrocyclic organic ring with two Au(I) atoms and the possibility to build larger structures with this motif. In organic chemistry, tetralactam macrocycles are known to be obtained in a straightforward synthesis. Besides their stability, the major advantage is the broad variety of functional groups which can be attached to the macrocycle (Scheme 1) [12] . Thus, transition metals such as copper and ruthenium could be coordinated to tetralactam macrocycles. As a result, larger setups, in which the macrocycles are bridged by a transition-metal atom, were obtained [13] .
Herein, we report our first results of this long-term project. In a first attempt to attach Au(I) ions to such a cycle, we planned to incorporate an aniline function (R = NH 2 ; Scheme 1). As a model compound for the macrocycle, we used dimethyl 5-aminoisophthalate (1) which is a building block in the synthesis of the tetralactam macrocycle [12, 13] .
Results and Discussion
To attach suitable bonding sites for the Au(I) atoms to the model compound, dimethyl 5-aminoisophthalate (1) was reacted with chlorodiphenylphosphine in the presence of triethylamine in a straightforward synthesis to give the desired compound dimethyl 5-[N,N-bis(diphenylphosphanyl)amino]isophthalate (dmbpaip) (2) in almost quantitative yield (Scheme 2). The analog compound bis(diphenylphosphanyl)amine (dppa) and its gold derivatives [RAu(dppa)AuR] (R = Cl, C 6 F 5 , and C 6 Cl 5 ) were reported earlier [14, 15, 16] . As a result of this C2-symmetry, the P-phenyl rings adopt a staggered conformation along the P-P' axis. The N-P bonding distance of 1.711(5) Å is in the same range as observed in compound 2, whereas the P-N-P' angle of 118.6(5)° is a bit wider compared to compound 2 (115.63(7)°). (dppm = bis(diphenylphosphanyl)methane, 2.982(2) Å) [18] . As a result of the aurophilic interaction, the P1-Au-P2 angle of 169.0(2)° shows a significant deviation from the expected linear setup. The ring strain gives rise to a P1-N-P2 angle of 130.1(10)° that is about 11.5° larger compared to the corresponding angle in compound 2. 
Experimental Section
General Considerations: All manipulations of air-sensitive materials were performed with the rigorous exclusion of oxygen and moisture in flame-dried Schlenktype glassware either on a dual-manifold Schlenk-line interfaced to a high-vacuum (10 -4 torr) line or in an argon-filled MBraun glove-box. Tetrahydrofurane was pre-dried over Na wire and distilled from Na/K benzophenone-ketyl prior under nitrogen to use. [20] (tht = tetrahydrothiophene) were prepared according to modified standard procedures.
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